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AT LOW-WASTE WATER DEMINERALIZATION

TECHNOLOGY

Introduction. The coal mining companies are pumping and discharging into environment the un-
treated mine-pit and quarry waters that results in a negative impact on natural water reservoirs, and
respectively involves a continued reduction in water resources’ stocks and quality. The only one
mine’s untreated water discharge annually produces the environment contamination with more than 26
tons of iron, 1,300 tons of sulphate, 876 tons of chlorides, 175 tons of suspended substances. This
problem is particularly acute for the eastern and southern Ukraine regions, where local resources are
insufficient to cover the need for quality water. Therefore, the situation implies involving the green
technology solutions for mine water treatment problem.

Until recently, the most common water treatment technology was ion-exchange one, but it has an
important drawback, namely the use of a large reactants’ number for regeneration, followed by dis-
charge of mineralized drain water into surface waters. Consequently, this technology application is
rational only under condition of effective regeneration techniques development and reduced volume of
regeneration solutions used, the third contributive factor being those solutions’ subsequent processing.

The currently prevailing water treatment technology is reverse osmosis technique, as its applica-
tion practically excludes the use of reactants, essentially reducing the amount of salt discharged into
surface waters; the reverse osmosis is very effective due to high selectivity membranes. But to prevent
water resources pollution necessary is to develop solutions for mineral concentrates treatment.

Therefore the problem of mine water demineralization and high mineralization index concen-
trates’ treatment is an urgent one.

Literature review. The treatment of baromembrane water demineralization concentrates contain-
ing only sulphates, hydrocarbons and hardness ions can be reduced to reactant-aided precipitation of
sulfate ions and hardness ions in the form of calcium carbonate, magnesium hydroxide and calcium
hydroxyl-alumosulphate. However, in the presence of chlorides such demineralization may not be pos-
sible because the chlorides in such case shall not be separated of the water. Electrolyzing the solutions
containing chlorides and sulphates we can obtain the sulfuric acid and active chlorine [1]. But at that
the sulfuric acid contains chlorides (HCI) and active chlorine admixtures. Besides, the active chlorine
catching and treatment is a complex process. The concentrates resulting from sulphates’ separation at
natural and waste water demineralization, can contain apart of hardness ions the sodium cations, chlo-
rides and bicarbonates. The solution containing only chloride anions, carbonates and bicarbonates
gives such electrodialysis products as alkali and hydrochloric acid or sodium hypochlorite [2, 3]. In
such a way, the separation of chloride and sulfate represents a complex issue and needs to be ad-
dressed through new efficient technologies development.

Aim of the Research. Investigation of ion exchange separation of sulfate and chloride with high-
basic anionite CI species at regeneration solutions efficient treatment for their reiterative use, followed
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with solutions’ desalination at reverse osmosis plant, and resulting concentrates’ demineralization thus
obtaining chlorine-containing compounds for water disinfection.

Main Body. To remove sulphates from the model solution, chemically similar to the content
of St. Isaac water reservoir in Alchevsk city: Hardness = 8,8 mg-eq/dm’, [Ca*"] = 4,3 mg-eq/dm’,
[Mg”] =4,5 mg—eq/dm3, Alkaline hardness = 3,45 mg—eq/dm3, pH = 8,17, [SO42_] = 643,2 rng/drn3 ,
[CI']= = 110,05 mg/dm’, the anionite AV-17-8 CI species has been used, volume applied: 20 cm’.
The solution flow at sorption process amounted to 10...15 cm’/min. Every sample taken for further
analysis of chlorides and sulphates content had 100 cm® volume. The exchange dynamic capacity prior
to break-thorough (EDC,;) and the total dynamic exchange capacity of the ion exchanger resin
(TDEC) will be, based on the mass of anionite-adsorbed ions:

i (Cinit. - Ci )I/samplc

EDC,, == ” ,

n

Z (CiniL - Ci )I/sample
TDEC == ,
Vi
where Ci,;; —solution initial ions concentration, mg—eq/dm3 ;

C; — ions concentration at i sample after sorption, mg-eq/dm?;

Vsample — sample volume, cm’;

V; — ionite volume, cm’;

m — number of samples taken before sulphates’ break-through;

n — number of samples taken before ionite capacity exhausted.

To demineralize the obtained solution a reverse osmosis membrane Filmtec TW30-1812-50 has
been chosen. After passing through reverse osmosis filter (permeate section class 93,75 % ) the ob-
tained concentrate had the characteristics: Hardness =66 mg-eq/dm’, [Ca’']=24 mg-eq/dm’,
[Mg*] =42 mg-eq/dm’, [CI'] = 110 mg-eq/dm’ and pH = 8,8.

The reverse osmosis water desalination process has been performed using 16 dm® of model solu-
tion. The water was pumped into a cassette equipped with reverse osmosis membrane. Concentrate
being drained back in the original solution container the permeate has been taken into in a separate
container. The system pressure was supported by control valve regulating the sampled concentrate
dosage. After each dm® of demineralized solution extraction, both the permeate and the concentrate
were analyzed for content of chlorides, sulphates, hardness ions and pH. The permeate extraction stag-
es varied from 6,25 to 93,75%.

At the sulphates’ content assessment the photometric method was applied and as to chlorides the
Mohr’s method has been used. In assessing the hardness and calcium content parameters, we followed
the standard methods.

So, the membrane selectivity by components:

R= M 100,
G
where Cy, Cyerm — concentration, respectively, at the initial solution and the permeate.

Every subsequent to the first one sample taking, we considered the increase in processed fluid’s
component concentration at the expense of concentrate recirculation.

The membrane productivity (transmembrane flow velocity) is:

JoAV
SAt
where AV — volume (dm®) of permeate, passed through membrane having area S, m* during extrac-
tion time A¢, hours.
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When high-hardness and high chlo- -
rides content water baromembrane separa- mg/(im3 N /
tion, the concentrates are characterized by 2/\ /
high contents in chlorides as well as calci- 400
um and magnesium ions. Therefore, for 300
these solutions’ electrochemical treatment 200
designed is a bi-chamber electrolyzer with 1\/ A\
anionic membrane MA-41. 100 _/J

—

In quality of aqueous media treated 0
by electrodialysis, method we selected
the reverse osmosis concentrate resulting Fig. 1. Dependence between sulphates’ and chlorides’ concen-
from desalination procedure and the tration and the volume of solution passed through the AV-17-8
concentrate pre-softened using reactant- anionite (CI type) (V=20 sm’): [SO/ ] (1), [CT] (2)
involving methods.

Here the cathode represents a plate of stainless steel 12X18H10T; the anode is a titanium plate
coated with ruthenium oxide. The electrodes’ area S¢c = S, = 0,16 dm” Electrolysis performed
at 0,5 4 current:

— The processed solution has been placed at the cathode area; the anode chamber contained the
0,01-normal NaCl solution. While electrolysis the chlorides content in the cathode zone and the active
chlorine level in the anode zone were controlled at regular intervals;

— At unprocessed concentrate placing in the anode area, the 1,0-normal solution of NaOH has
been placed in the cathode area. While electrolysis the alkalinity in the cathode zone, chlorides con-
tent, active chlorine and hardness in the anode zone were controlled at regular intervals.

The current yield was calculated as the ratio of the chlorides and sulphates actually extracted
from solution to the index theoretically calculated by Faraday's law [4].

Results. The effectiveness of chlorides and sulphates ion-exchange separation using the anionite
AV-17-8 (CI type) can be assessed cons1der1ng the initial sorpt1on curves, as shown at Fig. 1. As we
can see, at initial solution concentration in sulphates of 13,4 mg-eq/dm’, the amount of solution passed before
the sulphates’ break-through was 1,6 dm’, at that the EDCy,, = 1,07 g-eq/dm’® and TDEC = 1,61 g-eq/dm’.
After the model solut10n anionitic ﬁltranon (CI" type) the chlorides’ concentration increased from 3,1
to 16,5 mg-eq/dm’.

When regeneration solutions treatment with calcium chloride reactant the sulphates are deposited in
the form of gypsum, which after drying and sintering can be used at building materials manufacturing. The
processes of multiple reiterative use of anionite AV-17-8 (CI type) restored regeneration solutions are con-
firmed experimentally. Advisable is to clean the water containing chlorides and hydrocarbonates, hardness
ions and sodium cations with reverse osmosis technique.

Results for demineralization by reverse osmosis using membrane filter Filmtec TW30-1812-50
are shown at Fig. 2, 3. As Fig. 2 represents, hardness ions are effectivel ly removed from water. By the
extraction level of 87 % the permeate hardness is below 1 mg-eq/dm’. Only reaching the permeate
extraction level of 94 % its hardness index augments to 5,4 mg- eq/dm at concentrate hardness of
66 mg-eq/dm’. The effectiveness of chlorides’ extraction from water is sat1sfactory up to extraction
level of 87 %. Summarizing, (Fig. 3), the increase in permeate extraction degree is concurring to de-
crease in membrane efficiency that reduced in respect of both hardness ions and chlorides. This is due
to the concentrate augmented mineralization when permeate extraction increases.

Since the efficiency of water treatment depends not only on the remaining, but also on the initial
ions concentration, when water treatment efficiency assessing we should consider the membrane selec-
tivity. As Fig. 2 represents, in model solution treatment the membrane selectivity as to hardness and
calcium ions reaches ~99 % at permeate extraction level 87 % and only the permeate extraction level
exceeding 90% it drops up to 91...92 %. The selectivity in respect of chlorides is much lower —
90...92 %, dropping to 78 %.with the permeate extraction level reaching 94 %.

The extraction level increased during water treatment, the permeate’s pH raises from 7,15 to 8,3
and the concentrate’s pH respectively, from 8,2 to 8,8. Increase in concentrate pH from 8,17 to 8,20
(initial solution) and then to 8,8 in the concentrate can be attributed to that the membrane selectivity to
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Fig. 2. Changing of permeate’s and concentrate’s characteristics
upon the permeate extraction level when water RP treatment:
Hardness (1), (2); [Cl] (3), (4); pH (5), (6); permeate (1), (3),
(5), concentrate (2), (4), (6)
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Fig. 3. The reverse osmosis membrane’s efficiency and selectivity
dependence upon the permeate extraction level when water RP
treatment: efficiency (1), selectivity: [Cl] (2); hardness (3);

hardness ions exceed the selectivity to
hydrocarbonates [5], that involves in-
creased hardness ion concentration in
the concentrate compared to hydrocar-
bons concentration. Due to the larger
transmembrane hydrocarbons passage
capacity when compared to hardness
ions, the pH decreases. Further, with
concentrate pH increase the permeate
pH augments concurrently, but it is al-
ways lower than the concentrate’s pH.
As a result of water treatment at
the permeate extraction level 94% we
obtained the concentrate which volume
is only 6% of the initial water volume,
having hardness index of 66 mg-eq/dm’
and chlorides content of 110 mg-
eq/dm’. These solutions’ evaporation
will be uneconomical. To process these
concentrates with high chlorides’ con-
tent, at the absence of sulphates and
nitrates we can apply the electrodialysis
methods obtaining alkali and hydro-
chloric acid or a mixture of oxidized
chlorine compounds for water steriliza-

[Ca] (4) tion [2, 3].

However, when high solutions’
hardness, this process is difficult to implement because of hardness ions poisoning cationic mem-
branes or involving low-solubility cathode deposit formation, that significantly slows the electrolysis
process and results in electricity significant overconsumption [6, 7]. Therefore, the solutions undergo
preliminary softened using reactant method. As we observe from tables 1 and 2, the softening is more
efficient when sodium carbonate and alkali adding, rather than lime and sodium carbonate. The softening
effectiveness augments with increasing NaOH doses at stoichiometric amount of sodium carbonate.

Obviously, the solutions with hardness index of 0,25...0,95 mg-eq/dm’ can be treated in a four-
chambers electrolyzer obtaining hydrochloric acid and alkali [6, 7] as resulting products.

Apart of hydrochloric acid separation, these concentrates can be processed to obtain oxidized
chlorine compounds, including active chlorine, sodium hypochlorite, sodium chlorite and chlorate.

Results for chlorine oxidation in two-chamber electrolyzer (anionic membrane MA-41) when
softened concentrate placed at cathode area are shown below (Fig. 4). The oxidation occurs at the an-
ode chamber, filled initially with of 0,01-normal sodium chloride solution. In the cathode chamber
takes place alkali separation process concurrently to reduction in chlorides concentration due to their
diffusion into anode area. Experiment running, the processed solution (catholyte) content in chlorides
dropped to 7 mg-eq/dm’. The anode area meanwhile accumulates oxidized chlorine compounds that
can be monitored by the iodine displacement from potassium iodide solution. The maximum content
of oxidized chlorine reaches 112 mg-eq/dm’. But after 75 minutes of electrolysis, its concentration
decreases to 84 and further to 38 mg-eq/dm’. This can be explained by the gaseous chlorine com-
pounds evolving and release from the anode chamber as described by reactions

2Cl--2e- —»ClL, T (1)
Cl- —4e- +40H- - ClO; +2H,0 ()
ClO; +Cl, — ClO, +2CI- (3)
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Table 1
Water softening efficiency dependence onto amounts of sodium carbonate and alkali added
Dose of Dose of Hardness, Ca*’,mg- | Alkalinity, Softening
Ne Na,CO3, NaOH, 3 5 3 pH A
me-eq/dm’ | mg-eq/dm’ mg-eq/dm eq/dm mg-eq/dm degree, Z, %
1 24,0 42,0 2,50 1,10 4,29 11,27 96,21
2 24,0 44,1 1,75 0,80 5,56 11,02 97,35
3 24,0 46,2 0,95 0,67 8,58 11,76 98,56
4 24,0 50,4 0,70 0,40 11,93 12,16 98,94
5 24,0 54,6 0,38 0,31 14,16 12,36 99,43
6 24,0 58,8 0,38 0,27 18,88 12,45 99,43
7 24,0 63,0 0,25 0,23 24,30 12,55 99,62
8 25,2 42,0 4,40 2,00 9,00 10,98 93,33
9 26,4 42,0 4,40 1,40 9,50 11,1 93,33
10 28,8 42.0 5,02 1,5 9,67 11,05 92,39
11 31,2 42,0 4,00 1,25 9,33 11,06 93,94
12 33,6 42,0 3,00 0,65 10,5 11,2 95,45
13 36,0 42,0 2,20 0,55 10,25 11,38 96,67
Table 2
Water softening efficiency dependence onto amounts of sodium carbonate and lime added
Dose of Dose of Hardness, Ca2+, mg- Alkalinity, Softening degree,
Ne CaO, Na,COs, 3 5 3 pH A
meg-eq/dm’ | mg-eq/dm’ mg-eq/dm eq/dm mg-eq/dm Z,%
1 42,00 66,00 6,80 6,40 5,60 12,2 89,70
2 42,00 69,30 3,40 3,40 4,60 12,10 94,85
3 42,00 72,60 1,10 1,10 5,80 12,06 98,33
4 42,00 75,90 0,80 0,60 7,40 12,16 98,79
5 42,00 79,20 0,23 0,60 10,75 12,17 99,65
6 44,10 66,00 4,76 7,70 8,06 12,32 92,79
7 46,20 66,00 8,20 9,80 7,70 12,36 87,58
8 48,30 66,00 9,20 9,40 8,30 12,38 86,06
9 50,4 66,00 9,00 9,00 7,70 12,34 86,36

Generally these results are
not significantly high when oxi-
dizing solution for water sterilisa-
tion obtaining. The current yield
on chlorides’ diffusion and active
chlorine production is low.

When placing the treated so-
lution (softened concentrate) in
the anode chamber and filling the
working chamber with 1-normal
alkali solution maintaining the
same parameters electrolysis the
obtained concentration of oxi-
dized chlorine compounds makes
120...198 mg-eq/dm’ (Fig. 5), that
exceeds the initial solution chlo-
rides concentration as the chlorine
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Fig. 4. Dependency of cathode area chlorides’ concentration, anode ar-
ea active chlorine (oxidized chlorine compounds) content, current yield
when chlorides’ passage from cathode zone and active chlorine current
yield upon the electrolysis time of softened concentrate
(Hardness = 1,0 mg-eq/dm’, Alkalinity = 8,58 mg-eq/dm’,
[CT] = 110 mg-eq/dm’ and pH = 11,76) placed at the cathode zone of
two-chambers elecrolyser (membrane MA-41, anode zone filled with
0.1-n NaCl,1=0,54): [C[] (1); [CL] (2); [Be- ] (3); [Bei, ] (4)
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B,% oxidizes not only up to active
1o chlorine specie, but reaching
\1 higher degrees of oxidation

60 compounds ClO", ClO, and, per-
haps, ClOs . The resulting solution

40

6 may represent a promising one for

- 420 water disinfection.
It is interesting to note that
0 40 30 120 160 200 240 280 &, mino similar results have been ob-
tained when used in the anode
Fig. 5. Dependency of concentration in active chlorine, chlorides, cur- zone the concentrate without
rent yield as to active chlorine at the concentrate (2), (4), (5), (7) and the softening reactant (Fig.5). As
softened concentrate(1), (3), (6) onto the duration of electrolysis at cur- the operated solution is separat-
rent density 3,17 A/dm’ (I = 0,5 A): [CL,] (1),(2); [CI] (3), (4); ed from the cathode region with
hardness (3); [ Be, ] (6), (7); anionic membrane the hardness

ions have no influence on the
cathodic process. In this case, there is a significant reduction in the concentrate’s chlorides content,
and the concentration of oxidized chlorine compounds reaches ~188 mg-eq/dm’. The current yield is
also high while time-dependent dropping from 97 to 11 %, due to a decrease in solution chlorides con-
centration, and to the loss of chlorine as active chlorine and chlorine dioxide: reaction (1)...(3). As so-
lution pH increases from 8,8 to 10,9, we observe the decrease in its hardness.

Therefore we conclude that the ion-exchange chlorides and sulphates separation at the stage of
water pre-treatment before reverse osmosis application does simplify the technology of concen-
trates utilization.

Conclusions. Identified and studied are the conditions of ion-exchange water desulphatization
and efficient separation of sulphates and chlorides at the preliminary water treatment stage. It is shown
that concentrates resulting from the reverse osmosis desalination of previously desulphatized water are
effectively softened with reactants that allow further electrodialysis to produce demineralised water
and hydrochloric acid and alkali. Identified and assessed are the parameters of softened and high hard-
ness chlorine-containing concentrates treatment by electrodialysis with obtaining solutions of oxidized
chlorine compounds suitable for water disinfection.
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AHOTALNIS / AHHOTALIUA / ABSTRACT

ILM. Tpyc, I M. Makapenxo, T.O. [lla6niii. BuBueHHs1 mpoueciB BUJIyYeHHS 3 BOAM CYJb(aTiB Ta XJI0PHIAIB 1JIst
MAaJIOBIIX0THOT TeXHOJIOTIi 3HeCoJIeHHsI BOAN. /)11 BUpIIICHHs MPOOIeMH YTHIII3allii PiIAKUX BiIXOIB 3 MiJBUIIICHUM COJIC-
BMICTOM, 5IKi YTBOPIOIOTHCSI ITPY 3HECOJICHH] BOAH, JOCIIHKEHO MPOLECH i0HOOOMIHHOTO PO3AiICHHS XJIOPU/IB Ta CyJIb(aTiB
3 BIIYYEHHSM CyNb(aTiB i3 TEXHOJOTIYHOrO LUKIY Y BUIVISLAL cyibdaty Kanblito. [lokazaHo, 110 ounieHy Bia CynbdariB
BOIy MOXXHa €()EKTHBHO OIpPICHIOBATH Ha 3BOPOTHHOOCMOTHYHUX (iIbTpax, BKIOYAOYH 1 MEMOpaHH HHU3BKOTO THCKY
Filmtec TW30-1812-50. OTpumMaHi B IKOCTi PiIKMX BiAXOiB KOHIIEHTPATH MICTATH XJIOPHIH, I0HA HATPIIO Ta 10HU KOPCTKO-
cti. BeranoBieHo, mo mpu o0poOLi TakWX KOHIIEHTPATiB BAalHOM Ta COAOK abo JyrOM Ta COAOK0 BiAOYBaeThecs iX
oM’ SIKIIIEHHSI TIPY 3HIDKEHHI skopcTkocti jo 0,25...0,95 MT-CKB/ZIM®, 110 JJO3BOJISE B MOJIANTBIIIOMY TIEPEPOOIISATH JTaHi PO3-
YHHH €JIEKTPOJII30M 3 OTPUMAHHIM JIyTy Ta coisHOI kucioTtH. [Ipu 6e3nocepeqHROMY €IEKTpOINi3i OTPUMAaHUX HMPH 3BOPOT-
HbOOCMOTHYHOMY OIIPICHEHHI BOJM KOHIICHTPATIB B JBOXKAMEPHHX €JEKTPOJi3epax 3 aHiOHHOIO MEMOpPAHOI0 OTPUMAaHO
Je3nH}IKyIoUnid PO3YHH, 10 MICTUTH OKHCIICHI CITOJIYKH XJIOPY (aKTUBHHUI XJIOP, TIOXJIOPHT, XJIOPUT Ta XJIOPAT HATPIiIO) i €
e(eKTHBHUM TP 3He3apakeHHi Boau. OTpuMaHuil po3yrH 100pe 30epiracThes i € MepCHeKTUBHUM [UIs 3HE3apakKeHHS TIPH-
POJIHHX Ta CTIYHUX BOJ.

Knrouosi crnosa: 3BOpOTHIN 0OcMOC, I0HHHI 0OMiH, EJIEKTPOITi3, HOM SIKIICHHS, 3HE3apasKECHHS BOJH, CyIb()aTH, XJTOPUIIH.

U.H. Tpyc, U.H. Makapenxo, T.A. lllabauii. I3yvyeHne NnpoueccoB U3BJIeYEHHSI U3 BOJbI CYJIb(ATOB M XJIOPUIOB
JJ151 MAJIOOTXO/IHOI TeXHOJOTHH 00eccouBaHus BOAbI. [[11 peneHus npoOJIeMbl YTHIN3alUH JKHIKHX OTXOJOB C IOBBI-
IIEHHBIM COJIECOAIEPKAaHUEM, KOTOpBIe 00pa3yIoTCsl IpH 00ECCOIMBAHUU BOJbI, H3yUECHBI IIPOLECCHl HOHOOOMEHHOTO pasje-
JICHUS. XJIOPHJIOB M CYJIL()ATOB C U3BSATHEM CYJIb()ATOB N3 TEXHOJOTHYECKOr0 LUKIA B BHJE Cyibdara kambsuus. [TokasaHo,
YTO OYMIIECHHYIO OT CyJIb()aToOB BOLY MOKHO 3()(EKTUBHO ONPECHATH HA 0OPATHOOCMOTHYECKUX (DHUIBTPAX, BKIIOYAsS U MEM-
Opanbl Hu3koro masieHus Filmtec TW30-1812-50. [TomydeHHble B KQUeCTBE XKUIKHX OTXOMOB KOHIICHTPATHI COACPIKAT XJIO-
PHIbI, HOHBI HATPUS U HOHBI XKECTKOCTH. Y CTAHOBJIEHO, YTO MPH 00pabOTKE TAaKMX KOHILEHTPATOB MU3BECTHIO U COJOH MiIu
LIIEOYBIO ¥ COJION MPOMCXOINT HX YMATUCHHE TIPH CHEKEHHH KeCTKOCTH 10 0,25...0,95 Mr-3KB/IM°, UTO MO3BONACT B 1ailb-
HeHIeM nepepabaThIBaTh JaHHBIE PACTBOPHI SIEKTPOIU30M C MOTYyYCHHEM MIENOYH M COMSTHON KUCHOTHL [Ipn Hemocpenct-
BEHHOM DJJICKTPOJIM3E MOJTYYCHHBIX NP 0OPaTHOOCMOTHYECKOM OIPECHEHHH BOABI KOHIIEHTPATOB B ABOXKAMEPHBIX JJIEK-
TpOJIM3epax ¢ AaHMOHHOI MeMOpaHOH Moiy4eH Ae3MH(UIUPYIOMUHA pacTBOP, COAEPIKAIINIA OKHCICHHBIE COSINHEHHS XII0pa
(aKTUBHBIN XJIOP, THIOXJIOPHT, XJIOPHUT U XJIOPAT HATPHUs), ABISIOLIMICS dQdeKTHBHBIM ITpu 00e33apakuBaHuu Boabl. [Toiry-
YEHHBIH PaCTBOP XOPOILO COXPAHSIETCS U SBISIETCS TIEPCIEKTHBHBIM ISl 00e33apa)KUBaHuUsI IPUPOHBIX ¥ CTOUHBIX BOJI.

Knrouesvie cnosa: 06paTHbIii 0CMOC, HOHHBIM OOMEH, JIEKTPOIU3, yMATYeHHe, 00€33apaXKuBaHUE BOABI, CYJIb(aThl, XJTOPUIIBL.
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LM. Trus, IM. Makarenko, T.O. Shabliy. Studying the processes of sulphates and chlorides extraction from water
at low-waste water demineralization technology. To solve the disposal problem of high-salinity liquid wastes resulting
from the water demineralization, researched are the processes of chlorides’ and sulphates’ ion-exchange separation with fur-
ther sulphates (in the form of calcium sulphate) removal from the technological cycle. It is shown that the desulphatized wa-
ter can be effectively desalinated by reverse osmosis filters, including low-pressure membranes Filmtec TW30-1812-50. The
liquid waste obtained in form of concentrates, does contain chlorides, sodium ions and hardness ions. Established is that at
these concentrates processing by lime and sodium carbonate or alkali and sodium carbonate they are softened with hardness
decrease up to 0,25...0,95 mg—eq/dm3, which allows these solutions’ further electrolysis to obtain alkali and hydrochloric
acid. Through direct electrolysis of concentrates, obtained by reverse osmosis water desalination at anionic membrane two-
chamber electrolysers, we obtained a disinfectant solution containing chlorine oxigenates (active chlorine, hypochlorite, chlo-
rite and sodium chlorate) and duly effective in water sterilization. The resulting solution well keeps its properties and is
promising for disinfection of natural and waste waters.

Keywords: reverse osmosis, ion exchange, electrolysis, water demineralizing, water sterilization, sulphates, chlorides.
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